Introduction There has been increasing interest in the availability of non-prescription benzodiazepines and their sale as new psychoactive substances. We wanted to determine UK availability from Internet suppliers and motivations for use of three benzodiazepines (diclazepam, flubromazepam, and pyrazolam). Methods In November 2014 and March 2016, using the European Monitoring Centre for Drugs and Drug Addiction Snapshot Methodology, Internet search engines (google.co.uk, uk.yahoo.com and ask.com.uk) were searched using the terms 'buy diclazepam', 'buy flubromazepam' and 'buy pyrazolam'. Threads from drug-user forums (bluelight.org, drugs-forum.com, erowid.org, legalhighsforum.com) were analysed using a general inductive approach. Data were converted into price per gram/pellet to allow cost comparisons and to determine motivations for use. Conclusions These three benzodiazepines are widely available online, most commonly as pellets, and are (mis)used for a number of reasons. This study could be used to support triangulation of data from other sources to inform harm minimisation strategies.
Introduction
Over the past 10 years, there have been an increasing number of new psychoactive substances (NPS) being sold through the Internet [1] [2] [3] [4] . Most recently, this market has evolved to include a number of benzodiazepines that are not registered as medicinal products in Europe. Initial NPS-benzodiazepines available in the UK included etizolam and phenazepam in 2010 although these are legally prescribed elsewhere in the world, such as Japan and Russia, respectively [5] [6] [7] . There have been reports of acute toxicity and deaths associated with recreational use of phenazepam in the UK resulting in its classification as a class C schedule 2 drug under the UK Misuse of Drugs Act, 1971 in 2012 [8, 9] . Table 1 demonstrates examples of drugs that have been classified within schedule 2 of this Act [10] .
Phenazepam has also been subject to control in a number of other European countries, such as Sweden and Germany [11] . Since 2012/2013, there have been reports to the European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) Early Warning System (EWS) of the availability of NPS-benzodiazepines, diclazepam, flubromazepam and pyrazolam, not only in the UK, but also from a number of other European countries including Germany, Norway, Luxembourg, Italy, Denmark, Hungary, Finland, Sweden and Poland [12] .
Diclazepam, pyrazolam, and flubromazepam were investigated in drug candidate research studies in the 1960s and 1970s [13] [14] [15] but were never registered or marketed as medicinal products in Europe. More recently, there have been studies that have investigated the pharmacokinetics of these drugs in humans and also their analytical detection in a range of biological matrices [16] [17] [18] ; however, currently, there is limited data on their potential for acute toxicity, prevalence of use or availability. There have been anecdotal reports of their availability from Internet sites selling other new psychoactive substances [12] , but there have been no systematic studies investigating their availability on the Internet. Using established recognised EMCDDA snapshot methodology [19, 20] , we investigated the availability of diclazepam, flubromazepam, and pyrazolam from Internet suppliers and undertook a qualitative review of user discussion forums to understand motivations for their use. These three benzodiazepines were selected as they were the first non-controlled benzodiazepines reported to the EMCDDA [21] . Since June 2017, diclazepam, flubromazepam, pyrazolam, and etizolam have been registered as class C schedule 2 drugs under the UK Misuse of Drugs Act, 1971 [22] .
Methodology
Using the EMCDDA methodology [19, 20] , an Internet snapshot survey for the availability and pricing of these benzodiazepines was initially undertaken in November 2014 and then repeated in March 2016 to determine any changes over time in their availability. The Internet search engines 'google.co.uk', 'yahoo.co.uk', and 'ask.com.uk' were searched in English using the search terms 'buy diclazepam', 'buy flubromazepam', and 'buy pyrazolam'.
Sampling was undertaken to exhaustion for each search term, whereby the first 100 Internet sites identified were reviewed in full to understand their content and then sampling continued until 20 consecutive unrelated sites were identified. Information was collected on the number of sites offering each of these drugs for sale and accessible to the UK market, the form of the drug and the cost. The origin of the Internet site was determined by either the listed physical address on the Internet site or a claim where the main site of operations/supply was available in the nominated country(s). The place of manufacture of drugs was determined by similar specific claims on the Internet site, where this information was available.
The cost of each benzodiazepine was then converted into cost-British Pound (GBP)-per gram for powder or cost per pellet/pill/blotter to allow comparison across different purchase quantities. For the purposes of the study, pills are defined as any solid dosage form of the drug, pellets are spherical particulates manufactured by the agglomeration of fine powders/granules [23] and blotters are highly absorbable paper often perforated to micro-tabs with impregnated liquid doses of drugs [24] . The advertised formulations were not purchased to test the manufacturer's claim. Where Internet sites provided costs in US Dollars or Euros, the amounts were converted to GBP for comparison using the European Budget Commission Internet site and daily conversion currency conversion rates at the time of use [25] . Data were analysed using Microsoft Excel® 2007 and SPSS® version 21 and presented as frequency and percentages. Continuous data are non-parametric and presented as median (interquartile range [IQR] ) and compared using Mann-Whitney U test. Kruskall-Wallis test was performed to test for differences between the range of price per weight of NPS-benzodiazepines. Categorical variables are expressed as absolute numbers and percentages and compared by Fisher's exact test. p ≤ 0.05 was considered significant.
To understand drug-users' motivation for purchasing (and using) these emerging benzodiazepines, a review was undertaken of the drug-user forums bluelight.org, drugs-forum. com, erowid.org and legalhighsforum.com. These sites have been previously identified as leading sources of online information on NPS [26] . In March 2016, these open access sites were searched using the terms 'diclazepam', 'pyrazolam', and 'flubromazepam'. All yielded threads were reviewed. Information relating to motivation were analysed using a general inductive approach [27] and compiled in a Microsoft Excel® 2007 document. This involved close reading of the text, which was carried out by two members of the evaluation team, specific text segments related to the objectives were identified and this information was coded into [27] . This sought to identify recurrent patterns of experience as coded elements which were then reorganised into overarching themes. This study did not require Institutional Review Board approval [28] . Data was collected through pre-existing publicly available datasets from anonymous users, and there was no direct intervention or interaction with forum discussions or members. A range of concentrations and purchase quantities advertised for each form of the drug was available. In November 2014, the drugs were sold in various forms including pellets (50 Internet suppliers, 90.9%), powder (10, 18.2%), blotters (2, 3.6%), and pills (1, 1.8%); a breakdown of Internet sites for each drug is shown in Table 2 . One Internet site sold all three in blotter form (diclazepam (2.5 mg per blotter), flubromazepam (2.5 mg per blotter), and pyrazolam (1.5 mg per blotter) in purchase quantities ranging from 10 to 1000 blotters. Diclazepam and flubromazepam were available in pill form and sold from one Internet site only, in quantity ranges of 50 pills (one bottle) to 2000 pills (one zip bag). By March 2016, drugs were no longer available for sale in pill form, but liquid solution was now available for diclazepam and flubromazepam (2.5 and 5 mg/ml for 10-100 ml purchase quantities, respectively) from one (1.7%) Internet supplier; other forms available were pellets (49 websites, 81.7%), powder (19, 31 .7%) and blotters (1, 1.7%) ( Table 2) . Also, whilst pellet purchases remained very similar to November 2014, powder was available in larger 1 kg quantities for diclazepam and flubromazepam (Table 2 ).
Results

Internet Sites Selling Diclazepam, Flubromazepam and Pyrazolam
Supplier's Country of Origin
Of the 55 Internet sites identified in November 2014 selling these drugs, most appeared to originate from the UK (34, 61.8%), elsewhere in Europe (7, 12.7%), in both the UK and elsewhere in Europe (3, 5.5%) and the USA (2, 3.6%). The origin of the remaining nine Internet sites (16.4%) was not readily identifiable. Five (9.1%) Internet sites listed the countries of manufacture. One Internet site listed diclazepam production in the UK, and another Internet site listed diclazepam production in Europe, India, and China. Two Internet sites listed both flubromazepam and diclazepam production in China, Hong Kong, and Europe. One Internet site selling pyrazolam and flubromazepam only cited manufacture across Europe and Asia. There was no significant change in the sites that specified their origin/manufacture in the second snapshot survey in March 2016, the majority still being based in the UK (30, 50%). The remaining had various origins: Europe (8, 13.3%), USA (7, 11.7%), China (5, 8.3%), India (1, 1.7%), Canada (1, 1.7%), and unknown (8, 13.3%).
Pricing of NPS-Benzodiazepines
Currency
In the initial snapshot survey of 55 Internet sites, the majority (48, 87.3%) of Internet sites quoted prices in GBP, five (9.1%) quoted prices in Euros and two (3.6%) in US dollars. By March 2016, a slightly higher proportion of Internet sites were marketed in non-GBP currency (combined Euros and US dollars) with 44 (74%) Internet sites being in GBP versus 6 (10%) that quoted prices in Euros and 10 (16%) in US dollars. However, this was not statistically significant (Fisher's exact test, p = 0.068).
Change in Cost with Bulk Purchase
Price per Gram Powder In both years studied, the cost of diclazepam and flubromazepam powder was lower when purchasing in bulk (limited suppliers for pyrazolam powders prevented the analysis) (Figs. 1, 2 and 3 ).
Price per Pellet There was a statistically significant reduction in price/pellet for diclazepam, pyrazolam and flubromazepam with increasing purchase quantities within each snapshot survey (data shown in the Appendix). 
Change in Cost over
Time Price per Gram Powder The price/gram of NPSbenzodiazepine powder over the two surveyed time points was compared using a convenience sample of low and high powder purchase quantities-100 mg and 10 g of powder. The difference in price over time achieved statistical significance at higher purchase quantities for diclazepam powder only (Mann-Whiney test 100 mg, p value 0.291 versus 10 g, p value = 0.046) (see Figs. 1, 2 and 3). The availability of 1000 g of diclazepam powder was not noted in November 2014. Price per Pellet There was a statistically significant difference in cost over time for large purchase quantities of pyrazolam pellets only (Appendix). There was a decrease in prices for 10,
Motivation for the Use of NPS-Benzodiazepines
Overall, we identified 333 posts on the discussion forums, which included content on the motivation of use (pyrazolam-152 posts; diclazepam-137 posts; flubromazepam-44 posts). There was overlap within some posts discussing more than one of the studied drugs or more than one reason for use was identified within the same post. General inductive analysis of identified posts revealed seven main themes regarding the benzodiazepines overall. In order of frequency, these were anxiolysis (134 coded elements), tapering benzodiazepines/ management of benzodiazepine withdrawal (55), sedation/ sleep aid (55), management of stimulant withdrawal (51), euphoria (21) , ability to function during use (19) , and muscle relaxation (11) . Other minor themes included use to combat alcohol withdrawal (6), opioid withdrawal (4), calm a 'trip' (4), increased sociability (4), unavailability of preferred benzodiazepine supply (3), low cost (3), combat vasoconstriction (1), chronic pain (1), and solubility (1), which are shown in Table 3 . There was some variation between motivations for use of pyrazolam, flubromazepam, and diclazepam. Pyrazolam was favoured for anxiolysis whilst diclazepam was preferred for sedation/sleep aid and both diclazepam and flubromazepam were frequently cited for treatment of benzodiazepine withdrawal.
Discussion
We have shown in this study that these three NPSbenzodiazepines are available to potential UK users from numerous Internet sites and that it is possible to purchase them in bulk quantities with decreasing cost per unit. This trend in the pricing of NPS has been similarly observed in previous Internet snapshot studies using EMCDDA methodology for other new psychoactive substances such as alpha-methyltryptamine, 4,4′-dimethylaminorex and methiopropamine [2] [3] [4] .
The Office for National Statistics General Household Survey in 2007 revealed 0.5% of the UK population had used a 'tranquiliser' in the last year. Data regarding benzodiazepine dependence in the UK has not been directly measured, however is estimated that between 0.5 and 1.5 million people are benzodiazepine dependent based on general practice prevalence surveys of long-term users (greater than 6 months) [29, 30] . According to the National Treatment Agency, 4% (n = 1254) of all drug misuse clients have sought specific treatment relating to benzodiazepine use as the 'primary drug' of dependence, and this has been stable as a relative proportion of clients seeking help compared with 2013-2014 (4%, n = 5806). A relatively high prevalence of adjunct benzodiazepine use is noted, 11% (n = 16,103), in those who present with opiate misuse as a 'primary drug' problem [31] .
In 2016, there were 406 drug poisoning deaths involving benzodiazepines in the UK, the highest number registered since 1993 when records commenced [32] . Only 17 of these involved benzodiazepines where no other drug was (7) and temazepam (3), the remaining benzodiazepines were not listed [32] . There has been a steady increase in the deaths attributed to new psychoactive substances-benzodiazepine analogues that have been recorded on the death certifications from 2011 (2) to 2016 (10); 44 deaths in total have been recorded [32] . Most recently, some of the NPS-benzodiazepines including diclazepam and flubromazepam have been listed as co-ingestants in mortality case profiles analysing other 'legal highs' such as MT-45 (an opioid analgesic drug) [33] . There is one published case report of co-use of diclazepam with an amphetamine-like substance in a young male who presented to an Emergency Department in France; however, predominant sympathomimetic effects were observed and the significance of the co-ingested diclazepam is not clear [34] . The National Programme on Substance Abuse Deaths (NPSAD) collects data that is voluntarily submitted by coroners in England and demonstrated a total of 25 instances where an NPS-benzodiazepine was implicated in the cause of death-diclazepam (3), pyrazolam (1), and flubromazepam (7)-from 2013 to 2016 [35] . All NPSbenzodiazepines reported were found in combination with other drugs; detectable opiates were present in over half the cases [35] . There have been studies indicating the increased risk of death due to augmented risk of upper airway obstruction/respiratory depression with concomitant benzodiazepine use particularly with other sedative drugs [36] .
There is little data regarding NPS-benzodiazepine use amongst the UK population. Of the 7326 UK respondents to the 2013/2014 Global Drug Survey, 12.4% reported last year prevalence of a 'benzodiazepine', although this did not specify the benzodiazepine used or the method of procurement. This is the most recent published data on benzodiazepine use in spite of more recent surveys in 2015 and 2016. Within the UK respondents in the 2013/2014 Global Drugs Survey, approximately one fifth (22.1%) of respondents reported that they had ever bought 'drugs' over the Internet, the highest proportion in comparison with all other countries surveyed; there was no differentiation on the substance(s) bought over the Internet [37] . The European School Survey Project on Alcohol and Other Drugs (ESPAD) describes illicit sedative use amongst youths in the UK and elsewhere in Europe. This was last performed in 2011 around the advent of drug detection in Europe. Six per cent of UK respondents reported prescription use of sedatives or tranquilisers compared to 3% without a doctor's order. This was within the lower prevalence ranges as compared with other European countries. The survey did not make specific reference to the benzodiazepine class of drugs and the type of benzodiazepines obtained by respondents [38] . UK data was not supplied in the most recent 2015 ESPAD report [39] .
There is accumulating information on Internet user discussion forums on experiences with these drugs. Recreational doses have been estimated to be between 0.5 and 4 mg for pyrazolam, 4 and 12 mg for flubromazepam, and 1 and 2.5 mg for diclazepam for non-dependent users [40] [41] [42] . Therefore, the large amounts available for individual purchases, which can include up to 100,000 pellets or 1 kg of powder, suggest they are being sold not only for individual use, but also potentially for sharing amongst friends and/or distribution through street-level drug dealing.
Most of the seizures of these NPS-benzodiazepines reported to the EMCDDA were in tablet form [43] , in contrast to the majority (94.5%) of Internet sales advertised in pellet form and only one site (1.8%) offering the drugs in pill form (2014 only). From a drug enforcement perspective, the most commonly seized class C drug in 2016/2017 was benzodiazepines with 1945 seizures; the total quantity of benzodiazepines seized in 2016/2017 (567,438 doses) was more than double that in 2015/2016 (246,544) in the UK [44] . However, a breakdown of type was not supplied in the report. It is possible that pills/tablets may be labelled as 'pellets' on Internet sites in an attempt to avoid medicinal marketing regulations. This has been seen with other new psychoactive substances sold on Internet sites [2] . Additionally, a range of diclazepam content from 0.59 to 1.39 mg compared to the 1 mg declared on the online shop was analytically confirmed in the study pills [18] . This may explain the limited effects observed by some first-time users of pyrazolam and diclazepam who reported repeated use when no immediate effects were initially observed [42, 45] .
Overall, the most prominent themes regarding motivations for use were anxiolysis (Bif they are purely anti anxiety then thats what im looking for^) [46] , sedation/ sleep aid (BI am unable to sleep at night… so I use flubro at night^) [47] , tapering benzodiazepines (BRight now I'm just trying to avoid withdrawals^), and 'come down' following the use of amphetamines, cocaine or other stimulants (BI am going to use the diclazepam for sleep after I take the MPA^) [45] . The primary appeal of pyrazolam was its anxiolytic properties [42] and particularly its cited ability to remain 'functional' during use. On the other hand, diclazepam and flubromazepam were popular for their long half-life, which was felt to make it an effective agent for tapering off benzodiazepines and a sleep aid. Some consumers have suggested that flubromazepam has a greater 'euphoric' effect but has resulted in prolonged fatigue over days [41] . In pharmacokinetic studies, diclazepam was observed to have an approximate elimination half-life of 42 h [18] and pyrazolam 17 h (it was noted that this was 3-fold longer than the half-life listed on the vendor Internet site the tablets were bought from) [17] . Flubromazepam had a half-life of 106 h [16] , and this is considerably longer than other benzodiazepines in therapeutic use such as diazepam (20-100 h) [48] and other NPS-benzodiazepines such as phenazepam (60 h) [49] . Such long unanticipated half-lives in these three benzodiazepines and variation in content may place users at risk of significant adverse events such as overdose.
The main limitation to our study is that products were not purchased to determine the actual contents and formulation of the drugs sold. This is similar to other Internet snapshot surveys using EMCCDA methodology. It was not possible to confirm if websites indeed were vendors given the possibility of fraudulent sites. It is not possible to confirm the site of manufacture, and websites can be presented as originating from a particular country whilst operating from another. The 2016 EMCDDA drug report highlighted false advertising of illicit benzodiazepines; for example, seized diazepam tablets had been identified to contain phenazepam [50] . In the few studies reporting the pharmacokinetic profile of diclazepam, pyrazolam, and flubromazepam, tablets that were purchased over the Internet have contained the NPSbenzodiazepines in question [16] [17] [18] .
Other Internet sources such as the 'dark web' were not explored. The 'dark web' is a portion of the deep web, a part of the Internet that is intentionally hidden and not accessible through standard web browsers. It requires additional software that can anonymise identity and is most widely known for illegal activity [51] . Whilst there is some stability in advertised supply over the two surveyed time points, the Internet NPS market has the potential to change rapidly within this timeframe and such tribulation will not be reflected in the survey. This study was undertaken in English only, and therefore it is possible that there may be other unidentified sites selling these benzodiazepines on non-English language Internet sites as well as user information. Further, drug-user motivation comments/posts reviewed were retrieved from forums that explicitly forbid discussion of vendors and general drug availability. Hence, it is not possible to extrapolate if motivation for use of NPSbenzodiazepines is related to ease of access/cost in light of Internet snapshot findings. There may be misattribution of drug effect and subsequent motivation to use in the context of poly-drug use; however, this is applicable to the interpretation of all user reports of recreational drug use. Individuals who post on drug-user forums may not be representative of all NPS users.
Conclusion
The online market of NPS-benzodiazepines diclazepam, flubromazepam, and pyrazolam is extensive in the UK. The most comprehensive list of vendors available was found through 'google.co.uk'. NPS-benzodiazepines have increasingly been implicated in deaths secondary to drug poisonings particularly as lethal co-ingestants. This study is an important addition to toxicovigilance efforts of these three substances in the UK. The use of this methodology paves the way for future comparison studies to evaluate the impact of possible interventions around the control of these agents and understanding around patterns of use.
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Appendix: Supplementary data regarding price per pellet of diclazepam, pyrazolam and flubromazepam with increasing bulk purchase and comparison of cost over the two surveyed time points
Change in Price/Pellet with Bulk Purchase
